The red clover necrotic mosaic virus capsid protein N-terminal amino acids possess specific RNA binding activity and are required for stable virion assembly.
The red clover necrotic mosaic virus (RCNMV) bipartite RNA genome is packaged into two virion populations containing either RNA-1 and RNA-2 or multiple copies of RNA-2 only. To understand this distinctive packaging scheme, we investigated the RNA-binding properties of the RCNMV capsid protein (CP). Maltose binding protein-CP fusions exhibited the highest binding affinities for RNA probes containing the RNA-2 trans-activator or the 3' non-coding region from RNA-1. Other viral and non-viral RNA probes displayed CP binding but to a much lower degree. Deletion of the highly basic N-terminal 50 residues abolished CP binding to viral RNA transcripts. In planta studies of select CP deletion mutants within this N-terminal region revealed that it was indispensable for stable virion formation and the region spanning CP residues 5-15 is required for systemic movement. Thus, the N-terminal region of the CP is involved in both producing two virion populations due to its RNA binding properties and virion stability.